THE problem of oral surgery for hmmophiliacs has inspired many investigations and methods of treatment, both in the laboratory and clinically, over the past few years, and it is noteworthy that surgical progress has followed closely the advances made by the hematologists in their understanding of the blood disorder and its alleviation by replacement therapy.
Just over ten years ago, White and Mallett (1949) in America were advocating the extraction of one tooth at a time at fortnightly intervals in severe heemophiliacs. Later Nichols and Baldridge (1954) reported a series of cases in which they employed several methods of managing dental extractions in hlmophiliacs, including elastic-band exfoliation, local haemostatics, icepacks, suturing, splints, local pressure, antihistamines and transfusions. Orr and Douglas (1957) , in Glasgow, extracted up to 4 teeth at a time under local infiltration anesthesia, using local measures and transfusions. Wishart et al. (1957) extracted up to 18 teeth at a time, transfusing blood or plasma. McIntyre et al. (1959) , extracted up to 25 teeth at one session, emphasizing the necessity for prepared splints and transfusion of fresh blood without recourse to antih,Tmophilic globulin (AHG). In the same year, Nicholl and Findlay (1959) , working in Belfast, reverted to earlier policies and stated that only one tooth at a time should be extracted in severe hemophiliacs, maintaining that replacement therapy with plasma would not prevent bleeding from 10 or more sockets equally as well as from 1 socket. The one point on which all these authors seemed to agree, apart from the necessity for splints and transfusions, was an absolute contraindication of suturing of the soft tissues after extractions.
General Principles Governing Surgical Management (1) An understanding of the hematological disorder is necessary. In hemophilia, there is a deficiency, of a greater.or lesser degree, of one of the blood clotting factors, known (tautologically) as antihlemophilic globulin, present in normal blood. The severity of the bleeding tendency is correlated with the degree of the deficiency which is thought to be constant for a given individual. Heemophiliacs with less than 5 % of the normal AHG activity are usually severely affected, bleeding spontaneously (from serous and mucous surfaces, &c.), and after traumata continuing to bleed for abnormally long periods. Above 5 % of normal, spontaneous bleeding is uncommon, but post-traumatic bleeding is unduly prolonged unless the AHG activity is at least 20-30% of average normal.
AHG enjoys only a short life in the plasma. If a hemophiliac receives an infusion of AHG, the activity achieved in his blood falls at the rate of some 80% per day and in order to attain hemostatic levels, the material must be given rapidly. For instance, to prepare a severely affected subject for extractions, a litre of fresh human plasma must be infused in half to one hour before surgery. This will just suffice to raise the plasma activity to the critical level of 20-30% of normal, but within a few hours it will have fallen again. Thus, repetition of the infusion at intervals of twenty-four or even twelve hours is necessary to prevent post-operative bleeding, until healing is assured.
Concentrated AHG is available for transfusion, so providing the necessary activity in a smaller volume, and at a lower total protein concentration than for whole fresh plasma. Unfortunately, human AHG is prepared from fresh plasma, and so will always be scarce, and animal AHG, though very potent, is not yet free of species antigenicity, and should be reserved for lifesaving measures such as urgent abdominal surgery or major injuries. Therefore plasma AHG, despite its drawbacks, is the usual choice for extractions.
(2) There will be periods in the day during which the AHG will fall to hkmophiliac levels, and disturbances to the wound in these periods will lead to bleeding. The wound must, therefore be protected from mechanical injury during the healing phase, e.g. by the use of dental splints.
(3) Despite the AHG deficiency impairing the clotting mechanism, the hkmostatic functions of platelets and of the smaller vessels are apparently normal in hkmophilia. These components probably contribute to hkmostasis by arresting the flow of blood from a wound so that, normally, a firm clot can form in the ends of the divided vessels, and this is thought to explain the immediate normal hkmostasis in hemophiliacs; but the bleeding may recommence in wounds after some hours if AHG is not given. Unfortunately, during the healing phase, the platelet and vascular components seem to lose their efficiency 11 for a time, so late post-operative bleeding will no longer respond merely to AHG but will require gentle pressure to the wound for at least five to ten minutes to arrest the bleeding while clotting occurs where it is needed, that is, in the ends of the bleeding vessels. Absorbable hemostatics are particularly useful here.
CASE REPORT
The patient, a white male, aged 39 and a known severe hemophiliac, presented in hospital complaining of a swelling over the left mandible and inability to open the mouth. The swelling first appeared three years previously, but subsided within three days after discharging intra-orally and the administration of a course of oral penicillin. The present swelling appeared five days prior to admission to hospital, and had increased in size gradually, with progressive numbness and parnsthesia of the left lower lip and jaw. Hnmophilia had been diagnosed at the age of 6 and the patient remembered being cautioned by his doctor never, under any circumstances, to go to a dentist. His only previous dental treatment had been in 1952 when the upper central incisors were extracted, for which he was retained in hospital and given several transfusions of blood. On examination.-A pale man with a large swelling over the left angle of the mandible, extending down into the anterior triangle of the neck and forwards to the premolar region. The swelling was fluctuant, adherent to the underlying bone and moderately tender to palpation (Fig. 1) 2. -Hoemoglobin concentrations, and plasma antihbmophilic globulin activity (AHG) recorded in the patient's blood. The saw-tooth hblmoglobin curve is produced by the diluting effect of the rapid plasma infusions. The fluctuations in the AHG activity also follow the infusions. Breaks in the graph indicate that additional infusions were given at these times, but that tests were not made. of a patchy, bluish discoloration, and this, together with the fact that the swelling was less tender than would have been expected for an acute inflammatory lesion, suggested that part, at least, of the swelling was attributable to hemorrhage. Because of the severe trismus inspection of the mouth was restricted to the carious teeth and retained roots anteriorly and a soft-tissue, turgid swelling occupying the left buccal sulcus.
Heemoglobin 104%. As an immediate measure of treatment, the patient's blood was grouped and human AHG equivalent to about 1 1. of fresh plasma was administered, together with one mega-unit of crystalline penicillin and 10 mg of Piriton, the latter drug to counteract any possible AHG or penicillin reactions. Operation (29.9.59) was performed under endotracheal anesthesia (Dr. C. A. Foster), which relieved the trismus sufficiently to permit a more detailed examination of the mouth. Several roots were present in the left mandible, those of the second premolar and first and second molars appearing to be intimately associated with the swelling, with pus discharging about these roots. This confirmed the X-ray appearances taken of this region which revealed an area of rarefaction suggesting a dental cyst. The involved roots were removed and the cyst cavity aspirated. Obliteration of the buccal sulcus by the swelling precluded the use of a conventional splint, so the root sockets were lightly packed with gelatin sponge and a stent splint was moulded to cover the lingual aspects of the sockets and to keep patent the aperture of the cyst; it was then extended outside the mouth, the portion of stent passing between the jaws being about 1 in. thick, thus acting as a prop to prevent a recurrence of the trismus post-operatively.
The immediate post-operative progress was uneventful and 900 ml of fresh plasma was administered the following day, together with the same doses of the aforementioned drugs. The AHG levels (Mrs. M. 0. Matchett, F.I.M.L.T.) attained in the patient's plasma on this and following occasions are shown in Fig. 2 , each peak corresponding to a transfusion. The short-term fluctuations in the hemoglobin readings indicate the degree of dilution of the patient's blood produced by the plasma transfusions, and the rapidity with which normal volumetric relationships were restored. By smoothing the hlemoglobin graph an approximate idea of the overall blood loss may be obtained. A post-operative X-ray (Fig. 3) gave a clearer view of the cystic area in the left mandible. The stent splint was removed after four days; slight bleeding occurred on the sixth and seventh days, but responded well to local gelatin sponge therapy. Ten days post-operatively (8.6.59), a further operation was undertaken with anesthesia as before. The upper left canine and first premolar and lower left canine, first premolar and third molar roots or teeth were removed. The cyst, which had perforated on the skin, was treated by the Partsch technique, part of the buccogingival lining being resected and the peripheral lining being sutured to the adjacent mucosa. The facial sinus was excised and the skin edges sutured to prevent fistula forma-tion. The cyst cavity was packed with BIPP incorporated in a gauze roll and a stent splint was moulded over the extraction sites. The transfusion was maintained with 800-1,200 ml doses of fresh plasma as indicated by the peaks on the chart of plasma activity. The BIPP pack was removed on the seventh postoperative day and an impression taken in stent, a temporary stent obturator being left in the cyst aperture. This impression proved to be inadequate and further impressions were taken on the ninth and eleventh post-operative days and an acrylic obturator subsequently inserted. It will be noted from Fig. 2 that the impressions taken first and last were covered by transfusions, but not the second, and it was on this latter occasion only that abnormal bleeding ensued. A five-day course of oral penicillin was succeeded by a similar course of tetracycline. On the seventh postoperative day, the sutures were removed, intra-and extra-orally, uncomplicated by hemorrhage from the suture holes. The patient was discharged from hospital twelve days after the second operation. Two weeks after discharge, the use of the obturator was discontinued since the lateral walls of the cyst cavity had contracted sufficiently to render the cavity self-cleansing, i.e. no undercuts to encourage food retention. Histology of the resected lining (Dr. M. S. R. Hutt) showed fibrous and granulation tissue lined by squamous epithelium.
The patient was readmitted four months later for a total clearance of the remaining teeth and roots, 22 in all (14.10.59). Full dentures were constructed on models trimmed as for a clearance, alveolectomy and insertion of immediate dentures. Operation was performed under similar conditions of anesthesia and antibiotic cover as previously. All the teeth and roots were removed, the gum flaps reflected and the alveoli trimmed with chisels and bone nibblers, except in those regions where the sockets were shallow. The extent of the alveolectomy was such that the gum flaps could be coapted without undue tension. Redundant gingival tissue was resected and the resultant flaps sutured with interrupted silk sutures after the sockets had been lightly packed with gelatin sponge. The dentures were inserted and adjusted where necessary. A crepe bandage was applied from chin to vertex to maintain the mouth closed until consciousness was regained.
The antihemophilic treatment during the postoperative period may be deduced from Fig. 2 . Some of the transfusions were of fresh plasma and some of concentrated human AHG, for which we are indebted to Dr. W. d'A. Maycock of the Blood Products Laboratory of the Lister Institute. Since after the Partsch operation the plasma AHG levels following transfusions had generally tended to fall (see Fig. 2 , June 9-20), it was feared that an anti-AHG was beginning to develop in the patient's blood, provoked by the transfusions; and, therefore, on this occasion, transfusion was less vigorous than in the initial postoperative period. This was a mistake, because serious bleeding occurred on October 20, when some 600 ml of blood were lost over five hours, despite local measures, ceasing only when fresh plasma also was given. Thereafter, transfusion was more intensive, usually being given twice daily. The minimum AHG activities (i.e. just before transfusions) were on the whole higher than on the regimen of one transfusion daily, and thereafter any further bleeding was controlled by local measures. By the seventeenth postoperative day all bleeding had ceased and on the eighteenth day the dentures were relined; the patient was discharged two days later, i.e. three weeks postoperatively. When seen eight months after the first admission to hospital, the gums were well healed and an X-ray of the left mandible showed obliteration of the cyst cavity (Fig. 4) . 
Discussion
The treatment carried out for this patient, both as regards his acutely infected dental cyst and a clearance with alveolectomy and the insertion of immediate dentures, closely follows the lines of treatment which might be adopted for a nonshonmophiliac Several points emerge from this experience. (1) Contrary to most firmly held concepts, suturing of both skin and mucosa may be adopted in himophiliacs, provided that an adequate AHG blood level is maintained. Indeed, suturing the gum flaps allows one to insert a splint with less fear of vertical displacement of the gum margins. It is stressed that at no time during the post-operative periods did submucosal hemorrhages occurthe hall-marks of soft-tissue bleeding consequent upon sutured gum flaps. We have carried out this suturing regimen in less severe hemophiliacs and in cases of Christmas disease and have found that in these cases, suturing can obviate the need for splints, since coapted gum flaps are almost self-protecting, provided that soft food is taken during the early healing phases. Tight suturing is not advocated, since bleeding, if it does' occur, is best drained into the mouth rather than into the submucous tissues.
(2) Stent splints, unlike acrylic, can be moulded at the time of operation, can be modified later by simple heating and survive long enough without significant distortion at mouth temperature to carry the patient over the post-operative danger period.
(3) Where a clearance is contemplated (and this is the method of choice in haemophiliacs with mouths full of carious, broken-down teeth), it seems quite feasible to make splints in the form of full dentures. Such dentures subserve three functions, viz. (a) Protection for the immediate post-operative period. (b) Pressure, which may be applied when and where indicated for the arrest of localized areas of oozing by the addition of stent to the acrylic flanges to help retain gelatin sponge in the sockets. (c) Permanent prostheses, when relined at suitable intervals after the bleeding phase has passed.
Enough is now known about the replacement of AHG by transfusion to put the acute management of hamophiliacs on a par with the treatment of diabetics with insulin and AHG can now offer so effective a cover for surgery that the procedures do not have to be modified excessively because of the basic hemorrhagic disease.
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